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saas. (b) nfu^-u^-f^ 9 5-saasp. ay 

(c) Uttgitig. (a) (b) <D^ItSl OOll 

aiic*fux. o.oi~i osasp$^*u. si2 5 

°C, *S*t;lJt9 0%T*£>. J IS K7 12 90)B;ilZ 
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[fl^clfl] (a) ^'J^i-L/^I-fJl/ 5 — 95 
«Sffl5> (b) Ttf'JifU^ > 9 5 — 5M4oP. 

(c) Jftt£l£i§. (a) <t (b) (Dgftll O Oil 
SUlC^tLT. O. 0 1-1 OM$tf£^*TL. ;£Jt2 5 
°C % 4§*t;lJt 9 O %Tr<7>. J I S K71290 B;£ (= 
So'< . 7K^^2ili^a^0. 7 g . mm/m2 ■ 2 4 

if i iBti^^gisa^^o 
[is** 4] (d) mmm&v&&izmcMm®m$:. 

±12 (a) £ (b) (D^ItH OOSMSBIZ^LT. 1 

~4o msp^w?-* - 1 £4##<t ^imus i - 3 ib 

[000 1] 
[0 O O 2] 

(7>m^^. &mm%.m&. 8tmmm<»m}3mtLx<mfe 

*ti\z&t>tiz>ttmzi,. mm. sis. i*s*tt<t^o 
[0003] titxit. gm : &mmfoHmmt lt\ «*. 

ABS (7^'JP-h'J ;i,-^yI>-Xfl/> 

y. c wn&wmmmm±:Lx&<<DmMtf& 

£o L^Lfca<<b. ABSTMii(mtt^3*]*a>*E-r* 
*§^£fcy. C3L^ofc»*lztt. £t£*°U:7xxU> 

— ^;Ki. ?K f J 37x - b>x — ^;u<t7Kux^ U>CD;1 



ttK»g«Sfc«), B£ttft<aBJ:3ft«*ftf::t»BL 
Tl^ 0 L^Lfc*><£>. i:*>b<DMt. *8S»/*U-V 

[0004] iztili. gmTfe^^lc^^tt^m^i^^cD 

[ooos] z(D«jft*^. 7tfy^peu>^^ 

y*— ^o, fiR^ttfr«tL/±»»T?fc-6o L 

a>ffi«tf* 1*BHH8 6 0-3 4 2 0^<&m\Z$>& 0 L*> 

Si-e fe y . £fia>B«#J * S« L Ct+il** £ U lx i: t n 
— *»yffl*f»fcL-Ctt. ifc-rLt?SS<Dt^< tax**: 

[0 O 0 6] 

WW*»aLJ:3 4:r*lia] Z4>J:3tt 
[0 O 0 7] 

>-tLT»«aB*ic*y. #x/<yv-ttt»»it* 

-Tftfet. *^B^f^, (a) ^x-b>X— iF- 
;U (b) TKU^-L/^-f > 95-5 

MSP, M(c) Htt^M^. (a) t (b) <7>^f+ 

§1 o osggpfc^Lr. o. oi-ioil»$** 
L. ;SJS2 5°c. ffl>^;S)g9 o%-ea>. J i s K7 1 

2 9CT>B;^fCg^< % TKiRftaiflRaS^O. 7 g • mm 
/m2 • 2 4 hJslT-efc-&Ci:S1#«t*r«ffiMSB« 

[0 0 0 8] 
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(a) tK'J Z> jl~ 1>>X— 
*#B^T'fi!ffl-r £tfU :7x - u>x— TI2-8S 
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ft^ySXIi/ND^b*tt^vI^iL, Q2 (4# 
SX(i/\a&<b****v«£SU ml*i 0Ja±a>* 

[0009] qi ri*q2 <om— «rju+;us<D»ia* 

-7 5ik -f V7 5ik 2 t^L^t^U. n-^^ri> 
JU, 2. 3 ^;u^;u, 2-. 3 -^L < (£4 - 

x^;u^p tf;ur*&^o ^<£>*i^ q1 lirji^ug 

y, q2 \t*mm*T'&z> 0 

tooi o] &mup p ECDm&m&ftt lti*. «*. 

it. 2, 6— — 1 . 4 — - U>X-5 L ;U^. 

m{±Lt2. 3. 6— h'J>7^U— 1. 4 — ^x-U>X 

3PPEf±. >7pp*;ua+-c. 3 o°cco@;frf£g*)< 

0. 2~0. 8d l/grfe4t(?)^L^o 3Ef=# 
*L<I±, @**fi)t*<0. 2-0. 5d l/ g 0tO)T 

feu. ^y*>it»*L<ii. ©*r*SJttfo. 2 5-o. 

4d I /gCD4,CD-Cfe^o B*ttfiM<0. 2d l/g5fc 

a"ei*fflfifctta>w«»tt*^SL, o. 8d i / gi^-t 
[ooii] (b) TK'J^-u^-r > 
U>> 1 „ 1 % ^-trV-1, 3- 



-1. t^f>-1?(Dff-t >0)J|Mft«${*. 

^f*. C*lt> or -^U^-r XZ)iS¥Sfii:ffe(D^ffifom 
Si*<b<7>^>?A. hXI*?P??«0)AS£- 

y> isii{b£f*2 o%jajL*<#£Li^ cn^>f4. 41% 

[0012] ccefft<D^ia*D»»f*a)«^ UTI4. 7 
WMk* **WMk* 7l/^f>S, 7 
7?y;i4»x^u, >^^y;u^>^ 
^u, ^tKtu>t^1. 7'j-;u7U>r^= h\ 7;u 

[o o i 3] 7\t*)*isz?<<>\** KE^jco^^ic^^m^ 
y"r % s- 1 . 3 t^;u^-t->- i % 4-y^n^ 

u7^r>x=fA, t^aao)ff-tb7^ ><fcy«: 

[OO 1 4] L*LT* ±IBfS,fltt^Pt 0 U>^S£<* 

K^P— U-f h (MFR) (2 
3 0°C. fil2. 16kg) Ofitl*. O. O 1 — 2 5 O 
g/10 ^CDIgSA<»^ L<. 0. 0 5-1 50 g/1 

o»a>i5ffl*<cfey»*L<. tvt>\+o. i-5o g / 

1 O^CDKffl*<»^Ll>o M F R ±EttH«fey 

/\*^>xcoU'<;u^< < <cin 0 cty 
3K#^sa>*a)S. 7^*;u*^#K fl*tft«a«fc 

±IBIgS1^com f ROTfit<t: L/i^co t^^ti^o 

[0 O 1 5] (c) 
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tt*<*«S«MXLT. *<7>t*?f ^iSX^i+^t^m- 
(0*561-1** a/7tf)4i(Da<fc£)!><. (19 8 
7^4^3 0B^^m)S5ttxt^±^tT rjtezh/N>K^ 
v0\ 1 2H5P5 13-51 4#RB) fcftlV 

[001 7] m&m&t&zmmzit&tzitoi-m 

i**»tt«l** SfiitT-Btt^KS : Sttab^ 1:0. 

5-1 : 5 0"C?fey. fcF£L<l*1 : 1 — 1 : 30. t 
i )t>lf&'£L< It 1 : 2-1 : 2 0T*fe^)o 1 : 0. 5 

*%aT'\tmm3EM*m< % i : 50 m^mm 

[0 0 18] *9k9Hzt$i*Tlt* Ka^tfeHftSHtt 
^L<li20AW±, <by;bi**?£L<l*3 oAWlt 

[0 0 19] CZT'litt^K^^lC^^-S^li, 

>f>ibBHb**». vx-?jux— T^uSftf) 

-K ^Dt't7^ h>^ixf^i, 7-trhxHJ 
/<> % y— k«j;^<d- m;;us. ;u. x$ 

^a/<y— ;u % x^ a — 

*1&«>»»I*JM*T* fc4LM*S£»i:L-CflMiaF*t 

*»BMb**s* /\pyMba<b**H, t;u=i-;u^ 



Kjux>, ^ a p^<>-tf> % h 'J ^ p P^>-tf y 
[0 0 2 0] gffr. *^BJ!TM£ffl£*l£M#I£i££l*. 

;i/7> : E-OA"<t>, Kf>;i/7>t-^t>, 

6~-7Sy-n-^^P>lYt>, 12-7S/Kf 
[002 1 ] <Ht*#J>*»^<Dfflrt«5^*5l^tt. 

ItiBfil. /\Py><b*«fb**»0!)ltlB*i:T>«> 

l**:i£*#*Ll*. ^*l &llttM3ird:iUBttfl0DE* 
Sli. L^*lt, 7i-b>X- T)lst<$i)*isZ? 

^xo^ftfiiooiigjic*fir, i-4omsaJx* 

[0 0 2 2] ±E/\ay>fc*«<t*»H«ffli:LT 
li. 3?#St/NPy^b^!fe. >NPy>-lbX7K^-v«}lg. 
/NP^f>-fb7K'J tK^~ h. /\py>-fb3f*lStf-;u 

^^M^tt:. APyMfcv73? h^Si. /\ny>fc 
^U7z-U>x- TJU*A<*tf 6*t. J?^L<fix^ 

*-**-f K. T" h7^PAt*X7i/ — ;UA. f h7^ 

y-;b»x7K*->»)B. 7PAftt^7i/- ;H7i 
y^rvgjfig. 3fpAjte^^xy-;u^7KU^-^— 

[0023] &tz. ±&m»3ut*m<D u ><b**tt» 

h\ f*X^>r>. T^XTn-^Aig, 

'J >liXfik S'J >&xx^;u^£§*lf -2>c<h)b<-C 



(5) 



10-1 39998 



[0 0 2 4] i£tz. ±E5c*tty>lt*aifc LTI*. - 
»0>#y >a>«|:: % -^CD^S^fc^Ctfu TkBHbTJU 
= x^A. TKg^bvy^iy^A. *8HbSfa\ TKSHb-? 1 

* ><t y atf*i**«*»^b*a)*K7?«a[«aa*tLfc 

BI1btt«BJ:yft«4tB|-CttflEaa$tLfet>a)« *BHb 
tjusx^a. *»<b^*v">A. MKfbBtt* 

<b^$ y m*ti&&m*Mitto<omm(D±\-tKMit 

[0 0 2 5] LTf** 

K j\4 Kp^jW K 7KSg<b±i;uv^A. *8fb/< 
*J^A. ail$SS7^y^A, 7K^bv;u=3-0 
a. S^bffl(7>*fD«5*<X)ls«^«^^«ga>*fa«!i. 

A. Etg^Uv^A. ^gg/N'J^A. mtW*isV 
A, i^U^rX ^b^;u=i-^A. &<b«, g£<b 

7>^>3M<*if t>*i£ 0 c*Lt>(i. iffl-et2fiia 

A. 7KgHbT;u£x^A. ^SM87^yO A% /N 

[0026] ^xnowBiBAtt-ett. **:ect, 

A, K1b3EfB« K^U^-r^. glby^a-^A, M 
■B*bttH?>* /f»Jyt^VyP^>fOy'j3-> 

cct?. yvxKflunottsaiin^Lr 

LTfi. > 7A, y73? 

[0 0 2 7] <«*^b«i>**wa)«fifcttfcfcL^rtt, 

»T4»*fr&* C£A<»*L 
I*. *S;t<b#J£ LTf*. #'J ?x - UVX-^^^tK'J 

y 3fPt°u>. **u>^3 h • *°y ^fn tf 35 
^7Km^»D7';u^x;u5?#j^^b'&fe-^t£ yi>^P 



fc, ±E»»***iPT;u^--;u*«ttHb**i-*«y 

*f h>Gj <DfSp D p£T?. ^7H±<fcy r-tr^h>j (DR 
B D p«T% JiHb/Sx**±J=y r^^-r-^^j a>»s«T?. 
ISrcS*LTfcy§glcA^&^£*<T*#£ 0 C*it>4§ 

7^>(DtItl1 0 OSSpUfC^fLT, O. 1-4 OS 

saasp. t yt>i+»*L<i*i ~3oit»T?^. 
[0028] <ftainjA»>*jina>«rMjftttff=a. 

RaoJtKM&VSS-fbW^frt,, ttcDWinWfiK^S' 

«• IMttttRTflttWtt* BSD4)!fc1blttJt*l« ©t<£ttifc 
fl«* BttftL UffiSf&Si&k pTB*L 2ffi»tt&fi*J£ 

IMftfettM. Mam* W:^7X«lt, ^*>B*'J* 

[0029] <mj$.f$.ft<DmF&tt>±m (a) ?Ky^x 

XU>X— ?JU0>SMu 5-9 5SSSP. »*L<I*1 
O-7 0llSl> Jbl:»*L<tt20-50lt«r 

fey. -his (b) *y*-u^-r ><DS(*. 95-5H 

«k »*L<«49 0-3 OSSSP. ^blCj?^L<(48 
o-5 0lMi?ftij, ^o±ffi (c) Btt^KffltDS 

I*. -LIB (a) t (b) (D^ff-fil OOSfigPlC^TL 

r. o. o 1 - 1 omfiSP. B^L< (*o. i ~8ii 
SP. £y:bit»*L<i*o. 5-511^$.^ 

LT. (c) Btt^KtSCOfl^. ±E (a) <t (b) <D 

«lt«i oomsaiic^Lr. o. o 1 figgM^r- 
wtt. w»tt*<^Fa»ST?fcy. 1 onanist' 

[0030] <«fit*a>^»>**wiwfci^r. S^bj^ 
tt»flgia««a*<oB«a»Sfi. #'j^-U7-f >^ic# 
ttu. »*L<i*»B«aM*3&<»^U'<;u-c»tkr« 

T^^^7 hlt^2 OiUJirfcy. »*L<(i3 0m±. 

«*:y»*L< 1*4 ojaji-ea&^ 0 7^^^ hit*<2o^ 

[o o 3 1 ] -r**?^. **Ka>J»HTBtt»ttlififctt(Z 
*<*?^L<. '>^< *t^Jl^^CD8 0%A<7Ky^-U 

CD ^ r 7b</-K y ^ x x u > x — n- ;u*§ 1 z <r> t % « 
^tt. W14Sl/W»ttA<»ja-e*«:<«:*a)-C»*L< 



(6) 



ftfElW- 1 O - 1 3 9 9 9 8 



[0032] *tz. KflffioRtt&tttta* a«. 

[0 0 3 3] 9blZ. Ca>attaB«Me««£LT?F 

on^*<, m&m&ti&mmtm<D*,o>i~tb<<x ^ . i «ju 
[0034] cc-ei^5IS»ai*. a*»xii*^ B 0 p© 

««t-ca*-r*4:. BttttBtt©Btt#**<**!B<« 

»tta>«att*a*-r*-±*<-c#*. «satta>«&^ 
aBcDUs-casti-sr*'** hflsi*. W?«flktt7X« 

aaaau »&*Lfc*aatfaa<DT-**Hf3eaa 

[0035] *nw<D!&i%mfewmmmtoxix*<ntfLM 
A4>a>a«taaa«atta>a«r*« -auo** (.hea 
?Baaa*i::j:«jtB> *?£l<i*o. 002- 

5A/m. «fcy#*L<l*0. 05-1//m, ty*>lt» 
£L<(*0. 4-0. 8/fm-Cfcy. Mtt3ittt0)I^ 

(±iEa^-a«aa»(zj:*aa) »£L<teo. 

003 — 0. 1 /irru <*: y < 1*0. 005-0. 

0 5 /im % £ y:h>lt»*L< 1*0. 01— O. 0 2 /i rn 

T*fcy. ittswtoMHm^ »*L<i*20Aia 

[0 0 3 6] <8M0)Ma>*JMa)HnftM 

i*Ta«*tf aarfltt«B^attaatt$SM 
a«?r**a. »wflttttB&B4xaaa£»»a«-*- 
«*&tt± # £sy»«*^ tta<aatt0Daa>-c>a^< 

r. aRratt«a£attaaa£*Mft-r«cj:*t*F 

[0037] MWBtt«a&nttaaa«i»aa*f « 
ffl**tn^sa«*<aji a*.«* -saxi*^ 



■c**. aaanoaar*. hp mama 

5<dt*. w«£«Ht?*>hPicHaT*BTO-c*ar 

[0038] k> hPizaasii-sa^ssatt. 
pomjesicisut. *a>a**a«-r*itfA<. tco 

l!3S«l::oi>Tf*tf*-c&4o ^>hP(OaE6li2 0 

o i — )\,\£Tt*w& l < . * y L < I* 1 0 0 i — ;u 

JUT. tyt)lt»^L<l*5 0H;naTr*^. 

««2ooh-;^y«i^, MKtt&i/aana^ 

T3§J££ fc£o 

[o o 3 9] *«ai=fti*«aaa{ttr** }§K?i3saBf(D 
aaaa^MaL^agcaaaaaaaKKSffli^Taa 
Lfca&jSfrt»2~3 o°cs^Mje*<»^u<. *y»* 

L<(*5-2 5tlL««, iy:h>l+»£L<l*1 0~ 

2oti;L«t'$^o £t=* aHaaB»a>3F«aa« 

Pb1A<. W£L<fS3~1 o# % *y»*L<f*3~7 
*K ty*3lt»*L<l*4-6»^fc-6. 

[0040] *Ka*a*0>Bai* i bb^^t 

•Cft"4CtA<ff*L<. J:y»*L<liO. 9li%JU 
T. <ty^tt»^L<l*0. 5M%KlTtft«. B& 

t7-f-KU »aLT*cfcl\, SK-eKliti 

fc. *a^rcfcLNT(*, »tt«-c<D-a-A/aaa*^ 2 o 
o s e c-iia±-efc*ct)&<»£L< . «fcy»*L<i* 

3 00 sec-1^±, $bl:^L<li4 00 sec-l 
JU±. t y^Ct»*L<l*5 00 s e c-1ja±-tffc-5o 
[0 o 4 1 ] <Mfl«a^—»y©i!H»>*Jffl 

a>KqTBttaaaaa^&. aaaaaa^— »y« 

Btt»Bi=oL^r-afcau^64iT^*a»». rtt*> 
%»ffla». *aa». ffttsj*«*. ^ 

[O O 4 2] 

[HJfe^J] JUT. **«SJMMtttftt«fll:J:ot, 

PKSwt^, ^aaactt&o>aaa(=eaa)a 

[00 4 3] <aBTBtt«M«*1fta)H»>*ja»^L 

x. x.i-^-?t><n&mi*tz 0 
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-1, 4-7i-U>l- ^r;u ( = mti*it¥1±M3 O 
°C? a UT^J^Ix^X^m^ Ltzm^'tefe : O . 40d I / 
g) (£LT. P P EtBSfBt"^) 

b>TA8 MFR : 1 . O) 

3. ^S^'JX^LO : (H^<b3*a^ ®p°p« : = 
$,f'JXf-HD HY340 
MFR: 1. 4) 

Sn D B £ : ME 1 O O) 

5. J"? »J P- MJ^U-^ vI>-Xfb>*l^ 
<*: ( = ^fc^ttS Sp d p€:^7U^XTFX-2 
10) (JMTv ABS<bSSffi-r^) 

6. /W-f h#iJX*U> : (HS^ttSS Si 
p D ««:HT4 7 8) (JUT. H I PS<bB§fet-£) 

>2104) (i^T. S EPS<hB&fB-r£) 

8E KS« :Saytex8010) (GIT. S 8 O 1 

7\ T P P^BSE-^S) 

HgHbr>^> (£;fe£gfi£iUttSJ) sb 

2 03 tBME-*-*) 
[OO 4 4] <HJfi«1 >^/£v-<;fc 2MS$PS.t/7K2 

PPE5 011SP, 7K»J^Pt°U>5 OSSSP. 4S 

*^b*i (seps) 1 omasu. mm ess o i o> 
1 em&zmifwkmtom csb 2 o 3 ) ammutt^ 

-toWmm (B*S!9iRfr»TEX4 4) imi*x + 

V'J HJt 2 1 0°C, X£ U il— [5]$E»2 5 O r p 



^> KP-CMEIfe^T hPE^3 1 O h— ;u) T?j# 

[00 4 5] <mmm2>mmmnztsi^T. ppe. 
*u^neu>. ^^>r*si/7Ko!)s^i&mi acne 

[oo4 6] <mt&m3>mmmi i^fc^r, tku^d 

tfU>|Cft^.T«ffiJS^UX^U>S«fflL, PPE. 
Kf6*7K'J x^ u>^l/7k<7)ie^^m 1 ^(zfBm^^: 5 

[0 0 4 7] <HJS^i4>^figV^*2MaSa^t/7)Cl 

tttt (S*$8S3rJtS<tex 4 4) £BH^t. v«J><$r— 

^Jt2 1 0°C. ij jl— [U*K»2 5 O r pmT*. — — 

('OF* PIE* 1 0 I — ;u) -<f»JB;1«L. #'jxf u 

e. seps. »K»mt/ft*«i»Ji:tlcS»saL. 

[OO 4 8] <**6«5>3ll6«4lrj3t\T. 

'Jx^UMzft^TTKU^P tf U>£ttfl!U 
[0 0 4 9] <ifc««1 ~5>S6Jfi«1 I=J31*T* Jttfc 

[00 so] ±&(D&mfam&Tf&&mvm*>*itzmm 

ttrt«afcot>TO). ^ttxiitttti*. fifce<KMi»3S> 
[o o 5 1 ] 
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[Title of the Invention] 

THERMOPLASTIC RESIN COMPOSITION FOR CASING OF SEALED 
TYPE SECONDARY BATTERY 
[Abstract ] 
[Object ] 

To provide a material for a casing of a sealed type 
secondary battery excellent in balance among formability, 
mechanical strength, and heat resistance. 
[Solving Means] 

The thermoplastic resin composition for a casing of 
a sealed type secondary bat tery contains (a) a polyphenylene 
ether 5 to 95 parts by weight, (b) a polyolefin 5 to 95 parts 
by weight , and ( c ) a layer silicate 0.01 tolO parts by weight 
in 100 parts by weight in total of (a) and (b) and has a 
steam permeability coefficient of 0 . 7 g-mm/m 2 -24 h or lower 
measured at 25°C temperature and 90% relative humidity 
according to method B of JIS K 7129. 
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[ Claims ] 
[Claim 1] 

A thermoplastic resin composition for a casing of a 
sealed type secondary battery containing ( a) a polyphenylene 
ether 5 to 95 parts by weight, (b) a polyolefin 5 to 95 parts 
by weight , and ( c ) a layer silicate 0.01 tolO parts by weight 
in 100 parts by weight in total of (a) and (b) and has a 
steam permeability coefficient of 0 . 7 g-mm/m 2 • 24 h or lower 
measured at 25°C temperature and 90% relative humidity 
according to method B of JIS K 7129. 
[Claim 2] 

The resin composition according to claim 1, wherein 
the layer silicate exists in the polyolefin and dispersed 
therein in molecular level. 
[Claim 3] 

The resin composition according to claim 1 or 2 , wherein 
the layer silicate exists in form of crystal cores dispersed 
in molecular level and the aspect ratio of the longer diameter 
and the shorter diameter of the crystal cores is 2 0 or higher . 
[Claim 4] 

The resin composition according to any one of claims 
1 to 3 , wherein ( d) a flame retardant and based on the necessity, 
a flame retardant assisting agent are added 1 to 40 parts 
by weight in 100 parts by weight in total of the components 
(a) and (b) . 
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[Claim 5] 

A casing of a sealed type secondary battery produced 
from the resin composition according to any one of claims 
1 to 4 . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The invention relates to a thermoplastic resin 
composition for a casing of a sealed type secondary battery 
excellent in the balance between the mechanical strength 
and the heat resistance and excellent in the steam barrier 
property. More practically, the invention relates to an 
electrolytic bath and a cover and more particularly to a 
thermoplastic resin composition for a casing of a sealed 
type secondary battery, 
[0002] 
[Prior Art] 

Secondary batteries have been used in a wide range 
of fields as dynamic power sources of cars and vehicles such 
as automobiles, large vehicles, and special kind cars; 
various electric appliances, and industrial machinery. On 
the other hand, demands for a variety of kinds of batteries 
such as lead acid batteries as well as nickel-cadmium 
batteries and lithium batteries have been expanded. Along 
with that , the electrolytic baths of the lead -acid batteries , 
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variations of their designs , lightweight , and thin thickness 
have also been needed and therefore the materials to be used 
for them have been required to have challengingly high 
qualities of such as formability, strength, and heat 
resistance - 
[0003] 

Conventionally, as resins for electrolytic baths of 
the secondary batteries, for example, ABS 

( acrylonitrile-butadiene- styrene copolymer) has been used. 
ABS is excellent in formability, rigidity, strength, and 
size precision in good balance and has therefore been used 
practically in a wide range of applications as resin for 
electrolytic baths of secondary batteries. However, ABS 
is sometimes insufficient in the heat resistance or strength 
and in such a case , a modified polyphenylene ether is employed . 
The modified polyphenylene ether is a mixture of 
polyphenylene ether and polystyrene and by changing the ratio 
optionally, aimedheat resistance can be obtained andf urther , 
since the flame retarding property can easily be obtained, 
and therefore, it can be usable for the case the flame 
retarding property is required . However , both have a common 
disadvantageous point that they are inferior in the steam 
barrier property, 
[0004] 

That is a phenomenon that water contained in an 
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electrolytic solution contained in a secondary battery is 
evaporated as steam during long time and penetrates the 
electrolytic bath of the secondary battery and is diffused 
to the outside. The use environments of the secondary 
battery tend to become much higher temperature and lower 
humidity and the life length is required to be longer and 
longer in the further, and along with that , the electrolytic 
solution of the secondary battery tends to be lost more and 
more. If the electrolytic solution is decreased, the inner 
resistance of the secondary battery increases to result in 
a serious problem in the electric discharge capability and 
therefore, such phenomena are not preferable and it is 
desired to use a resin with steam permeation as low as 
possible . 
[ 0005 ] 

On the other hand, from this point of view, use of 
polypropylene is supposed to be possible. Polypropylene 
is a resin excellent in the steam barrier property and also 
excellent in formability. However, in terms of the 
mechanical strength and heat resistance, it cannot be said 
to be sufficient and investigations of adding inorganic 
fillers such as talc have been carried out . If talc is added, 
there occurs a problem that the impact resistance is 
deteriorated. In order to improve the balance of the 
addition, compositions containing talc and 
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ethylene -propylene rubber are proposed in Japanese Patent 
Application Laid-Open No . 60-3420. However, formed bodies 
using these compositions are not necessarily sufficient in 
the balance of the mechanical strength and the size property 
and in the case the flame retarding property is required, 
it is difficult to provide the flame retarding property and 
therefore a large quantity of a flame retardant has to be 
added. Under the situation as described above, materials 
satisfactorily usable for a casing of a sealed type secondary 
battery have not been made available so far. 
[0006] 

[Problems to be Solved by the Invention] 

In such circumferences, the invention aims to provide 
a material for a casing of a sealed type secondary battery 
excellent in balance among formability, mechanical strength, 
and heat resistance. 

[0007] 

[Means for Solving the Problems] 

In consideration of such present situation, inventors 
of the invention have found that use of a polyphenylene ether , 
a polyolef in , and a layer silicate gives a casing for a sealed 
type secondary battery excellent in the gas barrier property 
and the mechanical strength such as heat resistance and 
accordingly have accomplished the invention. That is, the 
invention provides a thermoplastic resin composition for 
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a casing of a sealed type secondary battery contains (a) 
a polypheny lene ether 5 to 9 5 parts by weight , ( b ) a polyolef in 
5 to 95 parts by weight, and (c) a layer silicate 0.01 tolO 
parts by weight in 100 parts by weight in total of (a) and 
(b) and has a steam permeability coefficient of 0 . 7 g -mm/m 2 - 2 4 
h or lower measured at 25°C temperature and 90% relative 
humidity according to method B of JIS K 7129. 
[0008 ] 

[Embodiments of the Invention] 

Hereinafter, the embodiments of the invention will 

be described in details. 

<Composition of the invention) 

(a) Polyphenylene ether 

The polyphenylene ether to be used in the invention 

has the following general formula: 

[Formula 1] (omitted) 

(wherein, each Q 1 independently denotes a halogen atom, 
a primary or secondary alkyl, phenyl, an aminoalkyl, a 
hydrocarbyloxy , or a halohydrocarbyloxy ; each Q 2 
independently denotes hydrogen, a halogen atom, a primary 
or secondary alkyl, phenyl, a haloalkyl, a hydrocarbyloxy, 
or a halohydrocarbyloxy; and m is 10 or higher numerical 
value) . 
[0009] 

Preferable examples of the primary alkyl for Q 1 and 
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Q 2 are methyl, ethyl, n-propyl, n-butyl, n-amyl, isoamyl, 
2-methylbutyl, n-hexyl, 2 , 3-dimethylbutyl , 2-, 3- or 
4-methylpentyl, or heptyl. Preferable examples of the 
secondary alkyl are isopropyl , sec-butyl, or 1-ethylpropyl. 
In many cases, Q 1 is an alkyl or phenyl, particularly an 
alkyl with 1 to 4 carbon atoms and Q 2 is hydrogen atom. 
[0010 ] 

As a preferable PPE homopolymer, a homopolymer of 
2 , 6 -dimethyl- 1 , 4 -phenylene ether monomer unit can be 
exemplified. As a preferable copolymer, a random copolymer 
of the foregoing monomer unit and 

2 , 3 , 6 - trimethyl- 1 , 4 -phenylene ether unit can be 
exemplified. Many preferable homopolymers or random 
copolymers are described in patents and journals. For 
example, PPE comprising molecular structure parts for 
improving the molecular weight, melt viscosity, and/or 
impact resistance and strength is also preferable. PPE to 
be used in this case is preferable to have an intrinsic 
viscosity of 0.2 to 0.8 dl/g at 30°C in chloroform. The 
intrinsic viscosity of PPE is more preferably 0.2 to 0.5 
dl/g and even more preferably 0.25 to 0.4 dl/g. If the 
intrinsic viscosity is less than 0.2 dl/g, the impact 
resistance of the composition becomes insufficient and if 
it exceeds 0.8 dl/g, the formability of the composition and 
the appearance of the formed body are deteriorated. 
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[0011 ] 

(b) Polyolefin 

Examples of the polyolefin to be used for the invention 
are homopolymers of a-olefins such as ethylene, propylene, 
but- 1 -ene , pent - 1-ene , hex- 1 -ene , 3 -me thylbut - 1 -ene , 
4 -methylpent- 1 -ene , hept-l-ene, and oct-l-ene; random or 
block copolymers of these a-olefins ; random, graft, or block 
copolymers comprising these a-olefins in a weight exceeding 
a half and other unsaturated monomers; and olefin type 
polymers treated by oxidization, halogenat ion , and 
sulfonation and at least partially showing crystallinity, 
preferably 20% or higher crystallinity, derived from the 
polyolefins. They may be used alone or in combination of 
two or more of them. 
[0012] 

Examples of other unsaturated monomers are unsaturated 
carboxylic acids and their derivatives such as acrylic acid, 
methacrylic acid, maleic acid, itaconic acid, methyl 
acrylate, ethyl acrylate, methyl methacrylate , maleic 
anhydride, aryl maleic acid imide, alkyl maleic acid imide ; 
vinyl esters such as vinyl acetate and vinyl butyrate; 
aromatic vinyl compounds such as styrene and methyls tyrene ; 
vinylsilanes such as vinyltrimethylmethoxysilane . 
y-methacryloyloxypropyltrimethoxysilane ; and 
non-conjugated dienes such as dicyclopentadiene and 
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4-ethylidene- 2 - norbornene . 
[0013] 

The polyolefins may be obtained by known 
polymerization or modification methods and may be selected 
from commercialized products. As the polyolefins, 
homopolymers of propylene, but-l-ene, 3-methylbut - 1 -ene , 
4-methylpent- 1-ene or their copolymers containing these 
monomers in an amount exceeding a half are preferable and 
among them, particularly preferable examples are 
crystalline propylene type polymers, that is crystalline 
propylene homopolymers; block or random crystalline 
propylene-a-olef in copolymers; or mixtures containing 
these crystalline propylene copolymers and a-olefin type 
rubber, that is rubber- type copolymers comprising a 
plurality of a-olef ins or rubber- type copolymers comprising 
a plurality of a-olef ins and non-conjugated type dienes, 
in terms of the mechanical and physical property balance. 
[0014] 

Accordingly, the melt flow rates (MFR) (230°C, load 
2.16 kg) of the above-mentioned crystalline propylene type 
polymers or mixtures of the crystalline propylene type 
polymers and a-olefin type rubbers are preferably in a range 
of 0.01 to 250 g/10 minute, more preferably in a range of 
0.05 to 150 g/10 minute, and even more preferably in a range 
of 0.1 to 50 g/10 minutes. If the MFR value is lower than 
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the above-mentioned range, the forming processibili ty is 
deteriorated and if it is higher, the mechanical and physical 
property balance is decreased to low and therefore, it is 
not preferable. Of course, the polymers may include those 
obtained by changing the molecular weights of polymers with 
high molecular weights by heating in the presence of radical 
generating agent , for example organic peroxides so as to 
keep the MFR in the above-mentioned range. 
[0015] 

(c) Layer silicate 

As the layer silicate to be use for the invention, 
layer phillosilicat e - type minerals comprising magnesium 
silicate or aluminum silicate can be exemplified. 
Practical examples are smectite- type clay minerals such as 
montmorillonite , saponite, beidellite, nontronite, 
hectorite, and stevensite; mica, talc, vermicullite , 
pyrophyllite . They may be natural or may be synthesized. 
Among these layer silicates, synthesized mica, 
montmorillonite, and vermicullite are preferable to be 
selected in terms of the easy wet - expansion . 
[0016] 

In the invention, wet -expansion means the phenomenon 
that the layer silicate absorbs a solvent and is wet-expanded 
in the volume and preferable combinations for wet - expansion 
means combinations of layer silicates with a wet -expansion 
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degree of 1 cc/g or higher and solvents. The wet -expansion 
degree may be measured by various methods and according to 
a precipitation volume method (see Clay Handbook, vol. 2, 
.p. 513-514, Hieda Hodo Publisher, Apr. 30 (1987)), it can 
be calculated from the ratio of the volume of the 
precipitation layer when the precipitation face becomes 
constant and the weight of the layer silicate in absolute 
dry state. In the case the wet-expansion property of the 
layer silicate and the solvent is extremely desirable, the 
layer silicate is ultraf inely dispersed in the solvent and 
is not precipitated by the gravitational force to make the 
measurement impossible. Of course, such a case is a 
combination of the layer silicate well expansive and the 
solvent . 
[0017] 

Here , the amount of the solvent to be used for expanding 
the layer silicate is preferably, on the basis of weight 
ratio of the layer silicate: the solvent, in a range from 
(1 : 0.5) to (1 : 50), more preferably (1 : 1) to (1 : 30), 
even more preferably ( 1 : 2 ) to ( 1 : 20 ) . If it is lower 
than (1 : 0.5), the interlayer distance is too short and 
if it exceeds (1 : 50), the melt kneading becomes difficult . 
[0018] 

In the invention, the interlayer distance of the 
wet-expanded layer silicate is preferably ISA or wider, more 
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preferably 20A or wider, and even more preferably 30A or 
wider. If the interlayer distance is narrower than 15A, 
the layer silicate is dispersed unevenly in the resin. 
[0019] 

The solvent to be used for the wet -expansion of the 
layer silicate may be any if it is liquid at a normal 
temperature and is not particularly limited. Examples of 
the solvent may include aromatic hydrocarbons such as benzene , 
toluene, and xylene; chain or cyclic aliphatic hydrocarbons 
such as heptane and cyclohexane; halogenated hydrocarbons 
such as chlorobenzene , dichlorobenzene , trichlorobenzene, 
and dichloromethane ; ethers such as dioxane and diethyl 
ether; ketones acetone , cyclohexanone , methyl ethyl ketone , 
and acetophenone ; esters ethyl acetate and propiolactone ; 
nitriles such as acetonitrile and benzonitrile ; alcohols 
such as methanol, ethanol, propanol, butanol, ethylene 
glycol, and diethylene glycol; and in addition, water, 
nitrobenzene, sulfolane, dimethylf ormamide , and dimethyl 
sulfoxide. These solvents may be used alone or in the form 
of mixtures. Preferable examples of the above-exemplified 
solvents are water, aromatic hydrocarbons, halogenated 
hydrocarbons, and alcohols. Even more preferable examples 
are water, xylene, toluene, dichlorobenzene, 
trichlorobenzene, methanol, and ethanol. Above all, even 
more preferable example is water. 
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[0020 ] 

The layer silicate to be used for the invention is 
preferably previously treated so as to make it easy to be 
wet-expanded with the solvent. Examples of a pretreatment 
agent include oniums comprising onium ions in molecules such 
as ammonium salts, pyridinium salts, and sulf onium salts. 
More practical examples are those containing 
octadecylammonium ion , monomethyloctadecylammonium ion , 
dimethyloctadecylammonium ion , dodecylammonium ion , 
6-amino-n-capronic acid ion, and 12 -aminododecanoic acid 
ion. However, in the case water is used as the solvent for 
wet-expansion, since the layer silicate without being 
subjected to the pretreatment is most easily wet-expanded, 
the above-mentioned pretreatment is not necessarily 
required . 
[0021] 

<Flame retardant) 

In the composition of the invention , in order to improve 
the flame retarding property of the thermoplastic resin, 
it is preferable to add a flame retarding component. The 
flame retardant to be used practically is not particularly 
limited and halogenated organic compounds, organic or 
inorganic phosphorus compounds, phosphorus -based flame 
retardant such as phosphorus element, other inorganic type 
flame retardants , mixtures of the flame retardants of 
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halogenated organic compounds and flame retardant aids such 
as antimony compounds, or mixture of two or more of them 
can be used. It is also preferable that these flame 
retardants are surf ace- treated for the use depending on the 
resin to be used. The addition amounts of these flame 
retardants and flame retardant aids are preferably 1 to 40 
parts by weight, more preferably 3 to 35 parts by weight, 
and even more preferably 5 to 20 parts by weight in 100 parts 
by weight in total of the polyphenylene ether and the 
polyolef in . 
[0022] 

Examples of the above-mentioned halogenated organic 
compound type flame retardant may include aromatic halogen 
compounds, halogenated epoxy resins, halogenated 
polycarbonates, halogenated aromatic vinyl copolymers, 
halogenated cyanurate resins, and halogenated 
polyphenylene ethers and preferable examples are 
ethylenebis ( pentabromobenzene ) , decabromodiphenyl oxide, 
tetrabromobisphenol A , oligomers of tetrabromobisphenol A , 
brominated bisphenol type epoxy resins, brominated 
bisphenol type phenoxy resins, brominated bisphenol type 
polycarbonates, brominated polystyrene, brominated 
cross-linked polystyrene, brominated polyphenylene oxide, 
polydibromophenylene oxide , decabromodiphenyl 
oxide-bisphenol condensates , and halogen - containing 
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phosphoric acid esters. 
[0023] 

Examples of the above-mentioned organic or inorganic 
phosphorus compound type flame retardants are phosphine, 
phosphine oxide, biphosphine, phosphonium salts, phosphine 
salts, phosphoric acid esters , and phosphorous acid esters . 
Ammonium polyphosphate is a representative example of the 
inorganic phosphoric acid salt. 
[0024] 

Further, preferable examples of the above-mentioned 
element phosphorus type flame retardant are red phosphorus 
and in addition, those coated with coatings of metal 
hydroxides such as aluminum hydroxide , magnesium hydroxide , 
zinc hydroxide, and titanium hydroxide; those coated with 
coatings of metal hydroxides such as aluminum hydroxide, 
magnesium hydroxide , zinc hydroxide , and titanium hydroxide 
as well as thermosetting resins ; and those coated with double 
coatings of metal hydroxides such as aluminum hydroxide, 
magnesium hydroxide , zinc hydroxide , and titanium hydroxide 
and then thermosetting resins thereon. 
[0025] 

Further, examples of other inorganic flame retardants 
are inorganic hydrated metal compounds such as aluminum 
hydroxide, magnesium hydroxide, dolomite, hydrot alcite , 
calcium hydroxide, barium hydroxide, basic magnesium 
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carbonate, zirconium hydroxide, and tin oxide; zinc borate, 
zinc metaborate, barium metaborate, zinc carbonate, 
magnesium carbonate, magnesium- calcium carbonate, calcium 
carbonate, barium carbonate, magnesium oxide, molybdenum 
oxide, zirconium oxide , tin oxide, and ant imony oxide . They 
may be used alone or two or more of them may be used in 
combination . Among them , compounds selected from magnesium 
hydroxide, aluminum hydroxide, basic magnesium carbonate, 
and hydrotalcite have good flame retarding effects and are 
advantageous in terms of the cost. 
[0026 ] 

The resin composition of the invention may contain 
a flame retardation aid in combination with the flame 
retardant based on the necessity. Examples of such a flame 
retardation aid, compounds having triazine skeleton 
structures; metal oxides such as antimony trioxide, copper 
oxide, magnesium oxide, zinc oxide, molybdenum oxide, 
zirconium oxide , tin oxide, iron oxide, titanium oxide , and 
aluminum oxide; and silicone resins such as 
polydiorganosiloxanes . As the flame retardation aid for 
the phosphorus -based flame retardant, the above-mentioned 
compounds having triazine skeleton structures are 
preferable . Practical examples of them are melamine , melam , 
mellon, melamine cyanurate, succinoguanamine , 
adipoguanamine , net iloglutaroguanamine , phosphoric acid 
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rnelamine, melamine resins, and BT resins. Particularly 
rnelamine cyanurate is preferable. 
[ 0027 ] 

<Agent for compatibility > 

For improving compatibility of the polyphenylene ether 
and the polyolefin in the composition of the invention, it 
is preferable to add an agent for improving the compatibility . 
As the agent for compatibility, any agent can be used without 
any particular limit if it can improve the compatibility 
of the polyphenylene ether and the polyolefin. Practically, 
polyphenylene ether-grafted polypropylene , 
styrene-graf ted polypropylene, a partially hydrogenated 
alkenyl aromatic compound- con jugated diene block copolymer 
can be exemplified. With respect to such an agent for 
compatibility, the following are commercialized and made 
easily available: as the above-mentioned styrene-graf ted 
polypropylene, VMX, trade name, manufactured by Mitsubishi 
Chemical Corporation and as the above-mentioned partially 
hydrogenated alkenyl aromatic compound- conjugated diene 
copolymer, KratonG, tradename, manufactured by Shell Kagaku 
K . K . , Septon , trade name , manufactured by Kuraray Co. , Ltd. # 
and Tuftec, trade name, manufacture by Asahi Chemical 
Industry Co. , Ltd. The addition amount of these agent for 
compatibility is preferably 0.1 to 40 parts by weight, more 
preferably 0 . 5 to 35 parts by weight , and even more preferably 
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1 to 30 parts by weight in 100 parts by weight in total of 

the polyphenylene ether and the polyolef in. 

[0028] 

< Additional component s > 

In addition to the above-mentioned flame retardant 
and the agent for compatibility , other additional components 
can be added- Depending on the physical properties to be 
improved, for example, a non-crystalline thermoplastic 
resin, a well-known antioxidant, a weathering resistance 
improver, a nucleating agent , an impact resistance improver , 
a plasticizer, and a fluidity increasing agent may be added 
to the resin composition of the invention. Addition of an 
organic or inorganic filler, a reinforcing agent 
particularly glass fiber, potassium titanate, calcium 
carbonate, and silica other than the layer silicate is 
effective to improve the rigidity, the heat resistance, and 
the size precision. For practical use, a variety of known 
coloring agents and their dispersants may also be added. 
[0029] 

<Composition ratio of the constituent components) 

The addition amount of (a) the above-mentioned 
polyphenylene ether is 5 to 95 parts by weight, preferably 
10 to 70 parts by weight, more preferably 20 to 50 parts 
by weight; the addition amount of (b) the above-mentioned 
polyolef in is 5 to 95 parts by weight, preferably 30 to 90 
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parts by weight, more preferably 50 to 80 parts by weight; 
the addition amount of (c) the above-mentioned layer silicate 
is 0,01 to 10 parts by weight, preferably 0*1 to 8 parts 
by weight, more preferably 0.5 to 5 parts by weight in 100 
parts by weight in total of the components (a) and (b) . If 
the amount of (c) the layer silicate is less than 0.01 parts 
by weight in 100 parts by weight in total of the components 
(a) and (b), the rigidity and the heat resistance become 
insufficient and if it exceeds 10 parts by weight, the 
formability and the outer appearance are deteriorated. 
[0030] 

<State of the composition) 

In the invention, the layer silicate in the 
thermoplastic resin composition exists in the polyolefin 
and it is more preferable that crystal nuclei of the layer 
silicate exist in dispersed state in molecular level and 
the aspect ratio of the longer diameter and the shorter 
diameter of the crystal nuclei is 20 or higher, preferably 
30 or higher, and more preferably 40 or higher. 
[0031 ] 

That is, in the thermoplastic resin composition of 
the invention, the polyphenylene ether and the polyolefin 
are dispersed independently in different phases . The layer 
silicate is preferable to exist in the polyolefin phase and 
it is more preferable that at least 80% of the layer silicate 
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exists in the polyolefin phase. In the case the layer 
silicate all exists only in the polyphenylene ether phase, 
the rigidity and the heat resistance cannot be improved and 
therefore, it is not preferable. 
[0032] 

The layer silicate before wet- expansion generally 
forms a layer body of a plurality of weakly bonded molecular 
layers. The dispersion state of such layer silicate in the 
polyolefin phase is preferably a state that a plurality of 
the molecular layers forming the layer body are released 
from the weakly bonding force and respective molecular layers 
are independently dispersed in the polyolefin phase. 
[0033] 

Further, it is also preferable that the layer silicate 
exists in form of the crystal nuclei , that is , the polyolefin 
molecules are orderly arranged in the surrounding of the 
above-mentioned molecular layers. Further, in the 
invention, it is even more preferable that crystal lamellae 
of the polyolefin grow in the vertical direction from the 
crystal nuclei of the layer silicate. Additionally, the 
thickness of the lamellae is preferably at least 1.1 times, 
more preferably at least 1.2 times, even more preferably 
at least 1.3 times as thick as that in the case no layer 
silicate is added. 
[0034] 
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With respect to the crystal nuclei in this case, the 
existence and the size of them can be observed by electron 
microscopic observation of the composition or a formed body . 
That is , in order to make the crystal structure clear, after 
the polyolef in molecules are dyed with ruthenium tetraoxide 
or osmium tetraoxide, an ultra thin specimen is produced 
and observed by a transmission electron microscope to find 
that molecular layers of the layer silicate are dispersed 
while being weakly bonded and at the same time crystal nuclei 
exist while being dispersed in stripes in molecular levels. 
The aspect ratio of the long diameter and the shorter diameter 
of the crystal nuclei can be computed by image-processing 
the electron microscopic photograph, collecting the data 
of prescribed numbers of the observed longer diameter and 
shorter diameters, and carrying out statistic calculation. 
[0035] 

The shape of the crystal nuclei of the layer silicate 
in the thermoplastic resin composition of the invention or 
the formed body of the composition has one side length (the 
longer diameter observed by the above-mentioned electron 
microscopic observation) preferably 0.002 to 5 ^m, more 
preferably 0.05 to 1 jxm, and further more preferably 0.4 
to 0 . 8 fim and the thickness of the layer silicate ( the shorter 
diameter observed by the above-mentioned electron 
microscopic observation) preferably 0.003 to 0.1 |xm, more 
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preferably 0.005 to 0.05 (im, and even more preferably 0.01 
to 0.02 |xm and the interlayer distance of the layer silicate 
is preferably 20A or longer. 
[0036] 

<Production method of the composition) 

In order to obtain the thermoplastic resin composition 
of the invention, a method of wet -expanding and polymerizing 
the monomer in the layer silicate, a method of melting and 
mixing the thermoplastic resin and the layer silicate, and 
a method of mixing the thermoplastic resin and the layer 
silicate in a solution can be employed and in order to 
actualize the preferable dispersion state as described in 
the previous paragraph <State of the composition) , the 
thermoplastic resin and the layer silicate are preferably 
melted and mixed by using a kneader. Further, to make the 
formation of desired crystal nuclei easy, the layer silicate 
is preferable to be wet -expanded with a solvent at the time 
of use. 
[0037] 

As the kneader for melting and mixing the thermoplastic 
resin and the layer silicate, a commonly used kneader for 
thermoplastic resin can be employed. For example, a 
uniaxial or a multi-axial kneading extruder, a roll, a 
Bumbury ' s mixer and the like can be used. In the invention, 
it is preferable to install a vent 11 in the kneader and 
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keep the vent port in reduced pressure for melting and 
kneading. The kneader should have the structure that the 
resin in the kneader is at least partially melted in the 
front step of the vent port and sealed in reduced pressure. 
Further, the resin in the kneader is preferably melted 
immediately before it reaches the vent port since if the 
resin is kept in melted state for a long duration before 
it reaches the vent port , the impact resistance is decreased. 
[0038] 

The power of a vacuum apparatus to be directly connected 
to the vent port may be selected depending on the pressure 
reducing extent of the vent port and the model of the vacuum 
apparatus is optional. The pressure reducing extent of the 
vent port is preferably 200 torr or lower, more preferably 
100 torr or lower, and even more preferably 50 torr or lower. 
If the pressure reducing extent is higher than 200 torr, 
the heat resistance and the appearance of the formed body 
become insufficient . 
[0039] 

With respect to the kneading condition of the invention , 
the resin temperature at the time of melting and kneading 
is preferably higher by 2 to 30°C, more preferably 5 to 25°C, 
even more preferably 10 to 20°C, than the melting point 
measured by the differential scanning calorimetric 
apparatus. The average stagnation duration at the time of 
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melting and kneading is preferably 3 to 10 minutes, more 
preferably 3 to 7 minutes, and even more preferably 4 to 
6 minutes. 
[0040] 

Further, the content of the solvent in the final 
composition is preferably 1% by weight or lower, more 
preferably 0.9% by weight, and even more preferably 0.5% 
by weight or lower. If the content of the solvent in the 
final composition exceeds 1% by weight, the heat resistance 
and the appearance are not satisfactory. Further, with 
respect to the order of the kneading, all of the components 
may be kneaded simultaneously or previously kneaded blends 
may be kneaded or the respective components may successively 
be fed to a middle of an extruder and are kneaded . Especially , 
in the case the layer silicate wet-expanded by the solvent 
is a liquid, it is preferably fed to the middle of the extruder 
by using a liquid addition pump. Further, in the invention, 
the shearing speed by the extruder is preferably 200/sec" 1 
or higher, more preferably 300/sec" 1 or higher, and further 
more preferably 400/sec" 1 , and even more preferably 
500/sec" 1 . 
[0041] 

<Formation of sealed type secondary battery casing) 

A method of molding the thermoplastic resin 
composition of the invention into a sealed type secondary 
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battery casing is not particularly limited and molding 

methods generally employed for thermoplastic resins, that 

is injection molding, hollow molding, extrusion molding, 

sheet molding, thermal molding, rotary molding, laminate 

molding, and press molding methods can be employed. 

[0042] 

[ Examples ] 

Hereinafter, the invention will be described more in 
details along with Examples and Comparative Examples, 
however the description is not intended that the invention 
be limited to these Examples. Modifications and 
substitutions can be made without departing from the spirit 
and scope of the invention. 
[0043] 

<Production of the thermoplastic resin composition) 

The following were used as the respective components. 

1. Polyphenylene ether: poly- 2 , 6 -dimethyl - 1 , 4 -phenylene 
ether (manufactured by Mitsubishi Gas Chemical Co., Ltd.; 
intrinsic viscosity measured at 30°C in chloroform: 0.40 
dl/g) (hereinafter, abbreviated as PPE ) 

2. Polypropylene (trade name: Noblen TA 8 MFR : 1.0, 
manufactured by Mitsubishi Gas Chemical Co., Ltd.) 

3. High density polyethylene: (trade name: Mitsubishi 
Polyethi HD HY 340, MFR : 1.4; manufactured by Mitsubishi 
Chemical Corporation } 
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4. Layer silicate: synthetic mica (trade name: ME 100, 
manufactured by Co-op Chemical Co. , Ltd.) 
5 . Acrylonitrile-butadiene-styrene copolymer : ( trade 
name: Tufrex TFX-210, manufactured by Mitsubishi Chemical 
Co.) (hereinafter, abbreviated as ABS) 

6. High impact polystyrene: (trade name: HT 4 78, 
manufactured by Mitsubishi Chemical Co.) (hereinafter, 
abbreviated as HIPS) 

7. Agent for compatibility: partially hydrogenated 
aromatic vinyl compound-conjugated diene block copolymer 
( trade name : Septon 2104 , manufactured by Kuraray Co . , Ltd . ) 
(hereinafter, abbreviated as SEPS) 

8. Flame retardant: e thylenebis ( pent abromobenzene ) 
(trade name: Saytex 8010, manufactured by Albemarle 
Corporation) (hereinafter abbreviated as S8010) 
triphenylphosphate (manufactured by Daihachi Chemical 
Industry Co., Ltd.) (hereinafter abbreviated as TPP) 

9. Flame retardation aid: antimony trioxide (manufactured 
by Sumitomo Metal Mining Co . , Ltd.) (hereinafter, described 
as Sb 2 0 3 ) 

[0044] 
<Example 1> 

Synthetic mica 2 parts by weight and water 2 parts 
by weight were sufficiently mixed by a super mixer to 
wet-expanded mica with water. The obtained wet-expanded 
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synthetic mica was melted and kneaded with PPE 50 parts by 
weight, polypropylene 50 parts by weight, an agent for 
compatibility (SEPS) 10 parts by weight, a flame retardant 
( S8 010 ) 16 parts by weight , and a flame retardation aid ( Sb 2 0 3 ) 
8 parts by weight by a biaxial extruder (TEX 44 manufactured 
by Nippon Seiko Sho ) at 210°C cylinder temperature and 250 
rpm screw rotation speed and further melted and kneaded at 
a vent port installed in the downstream side of the kneading 
part in reduced pressure (vent port pressure 10 torr) to 
obtain a resin composition. 
[0045] 
<Example 2> 

A resin composition was obtained in the same manner 
as Example 1, except that the addition amounts of PPE, 
polypropylene, synthetic mica, and water were changed as 
shown in Table 1 . 
[0046] 
<Example 3> 

A resin composition was obtained in the same manner 
as Example 1 , except that high density polyethylene was used 
in place of polypropylene and the addition amounts of PPE, 
the high density polyethylene and water were changed as shown 
in Table 1 . 
[0047] 
<Example 4> 
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Synthetic mica 2 parts by weight and water 1 part by 
weight were sufficiently mixed by a super mixer to 
wet-expanded mica with water. The obtained wet-expanded 
synthetic mica was previously melted and kneaded with high 
density polyethylene 60 parts by weight by a biaxial extruder 
(TEX 44 manufactured by Nippon Seiko Sho) at 210°C cylinder 
temperature and 250 rpm screw rotation speed and further 
melted and kneaded at a vent port installed in the downstream 
side of the kneading part in reduced pressure (vent port 
pressure 10 torr) to obtain a mixture of the polyethylene 
and synthetic mica and thereafter, a resin composition was 
obtained in the same manner as Example 1 by melting and 
kneading with PPE, SEPS , the flame retardant, and the flame 
retardation aid in the ratios shown in Table 1 by using the 
biaxial extruder. 
[ 0048 ] 
<Example 5> 

A resin composition was obtained in the same manner 
as Example 4, except that high density polyethylene was used 
in place of polypropylene. 
[0049] 

<Comparative Examples 1 to 5> 

Resin compositions were obtained in the same manner 
as Example 1, except that the addition amounts of 
thermoplastic resins and other components were changed as 
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shown in Table 2 without using the super mixer, other than 

the case of Comparative Example 3. 

[0050] 

With respect to the resin compositions of the 
respective Examples and Comparative Examples, the states 
and physical properties were observed and measured according 
to the procedures for the respective items of the following 
<Evaluation methods) and the results are shown in Table 1 
and Table 2. 
[0051] 

[Table 1] (omitted) 
[0052] 

[Table 2] (omitted) 
[0053] 

< Evaluation methods > 

[Dispersion state and aspect ratio] 

The resin compositions were injection-molded at 240°C 
cylinder temperature and 60°C mold temperature by using an 
injection molding apparatus (manufactured by Nippon Seiko 
Sho , mold fastening force 5 5T ) to obtain molded bodies . With 
respect to the "dispersion state", the existence site of 
the layer silicate in the resin molded body and the state 
of the crystal nuclei of the layer silicate dispersed in 
the molecular level were observed by cutting a portion of 
each molded body, dyeing it with osmium tetraoxide, and then 
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producing an ultra thin specimen by using a ultra microtome, 
and observing the specimen with a transmission electro 
microscope (manufactured by Nippon Electron Co. , JEM 2010) . 
With respect to the "aspect ratio", the ratio was computed 
from the ratio of the size in the thickness direction and 
the size in the vertical direction of the crystal nuclei 
in the resin by using the observed photograph with an 
image-processing apparatus (manufactured by Nippon 
Apionisc Co., Spica 2). The calculation of the sizes of 
the crystal nuclei in both directions were the numeric 
average values of the measured values of 100 or more of crystal 
nuclei dispersed in the resin. 
[0054] 

[General physical property evaluation methods] 

The resin compositions were injection-molded at 240°C 
cylinder temperature and 60°C mold temperature by using an 
injection molding apparatus (manufactured by Nippon Seiko 
Sho, mold fastening force 55T) to obtain molded bodies, and 
needed specimens were formed and subjected to the following 
respective tests. 

(1) Izod impact test 

An izod impact test was carried out for respective 
notched specimens according to ASTM D 256. 

(2) Flexural modulus 

A three-point bending test was carried out according 
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to the bending test standardized by ASTM D790. 

(3) Thermal deformation test 

An on-load sagging test was carried out in condition 
of 18.6 kg/cm 2 according to ASTM D648. 

(4) Combustion test 

A test using a specimen with a thickness of 1/16 inch 
was carried out according to UL 94. 
[0055] 

[ Steam permeability] 

Each resin composition was molded at 240°C cylinder 

temperature and 60°C mold temperature by using an injection 
molding apparatus (manufactured by Nippon Seiko Sho , mold 
fastening force 150T) to obtain a sheet of 150 mm x 150 mm 
and a thickness of 1 mm. The test conditions were selected 
as temperature 25°C and relative humidity 90% and a test 
was carried out according to method B of JIS K7129 (IR sensor 
method) to calculate steam permeability (g/m 2 -24 h). In 
this specification, the steam permeability index 
(g-mm/m 2 -24 h) calculated by multiplying the steam 
permeability with the thickness (mm) of the film was shown 
in Table. 
[0056] 

[Effects of the Invention] 

Use of a thermoplastic resin composition suitable for 
a casing of a sealed type secondary battery according to 
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the invention can supply dry-up of an electrolytic solution 
to prolong the life of the sealed type secondary battery. 
In the case of a small type secondary battery, since the 
surface area for the unit volume is high, dry-up tends to 
be caused easily and it is absolutely necessary to give a 
long life so as to make the small type secondary battery 
usable at any site and the invention can provide an economical 
and long life sealed type secondary battery. The invention 
thus has a great value in the industrial sphere. 
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